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ABSTRACT 
A structure of connecting a panel driver to a side of a display 
panel and an electrostatic discharge ( ESD ) structure are 
discussed . The display device comprises a display panel 
including an active area where an image is displayed and a 
pad area corresponding to a non - display area , the display 
device comprising a first substrate and a second substrate 
which face each other and are bonded to each other to 
constitute the display panel . A signal pad is arranged on the 
first substrate , and a connection electrode is connected with 
one side of the signal pad . A flexible circuit film connected 
with the connection electrode is arranged . In this case , the 
signal pad includes a plurality of lines arranged by inter 
posing an insulating film therebetween , wherein the plurality 
of lines are electrically connected with each other . 
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DISPLAY DEVICE In the electrostatic discharge ( ESD ) structure of the dis 
play device according to the related art , since the upper 

CROSS REFERENCE TO RELATED substrate 20 should electrically be connected with the lower 
APPLICATIONS substrate 10 by using the connection electrode 30 and the 

5 lower substrate 10 should electrically be connected with the 
This application claims the priority benefit of the Korean case top 70 by using the COF 60 , a problem occurs in that 

Patent Application No . 10 - 2015 - 0095395 filed on Jul . 3 , a bezel area is increased . Also , a process of forming the 
2015 , which is hereby incorporated by reference for all electrostatic discharge structure is complicated , whereby 
purposes as if fully set forth herein . problems occur in that productivity is deteriorated and a 

10 manufacturing cost is increased . 
BACKGROUND OF THE INVENTION Recently , a video wall display device has been developed , 

which realizes a large - sized display by arranging a plurality 
Field of the Invention of display panels in a tile pattern . If the bezel area of the 
The present invention relates to a display device , and display panel is increased , an external esthetic sense of the 

more particularly , to a structure of connecting a panel driver 15 video wall display device is deteriorated . Particularly , an 
to a side of a display panel and an electrostatic discharge interval between the display panels is increased so as not to 
structure . smoothly display an image , whereby a problem occurs in 

Discussion of the Related Art that display quality is deteriorated . 
Display devices such as a liquid crystal display device , a 

plasma display panel , and an organic light emitting display 20 SUMMARY OF THE INVENTION 
device have been developed up to now . 

The display device includes a display panel for displaying Accordingly , the present invention is directed to a display 
an image , and a panel driver for driving the display panel . device that substantially obviates one or more problems due 
Hereinafter , a connection structure of a display panel and a to limitations and disadvantages of the related art . 
panel driver according to the related art will be described . 25 An advantage of the present invention is to provide a 

FIG . 1A is a brief plane view illustrating a display device display device which may reduce a bezel area and remove a 
according to the related art . FIG . 1B is a cross - sectional view step difference in the bezel area . 
taken along line I - I of FIG . 1A . Another advantage of the present invention is to provide 

Referring to FIGS . 1A and 1B , the display device accord - a display device having a structure for connecting a panel 
ing to the related art includes a lower substrate 10 , an upper 30 driver to a side of the display panel . 
substrate 20 , a flexible circuit film 40 , and a printed circuit Other advantage of the present invention is to provide an 
board ( PCB ) 50 . electrostatic discharge ( ESD ) structure in a display device 

A display panel is formed by combination of the lower having a structure for connecting a panel driver to a side of 
substrate 10 and the upper substrate 20 , and a panel driver a display panel . 
is formed by combination of the flexible circuit film 40 and 35 Additional advantages and features of the invention will 
the printed circuit board ( PCB ) 50 . be set forth in part in the description which follows and in 

The lower substrate 10 is provided with various signal part will become apparent to those having ordinary skill in 
lines , and a signal pad 11 is provided at an end of the signal the art upon examination of the following or may be learned 
line . The signal pad 11 is connected with the flexible circuit from practice of the invention . The objectives and other 
film 40 . In more detail , the flexible circuit film 40 is attached 40 advantages of the invention may be realized and attained by 
to an upper surface of the signal pad 11 . To this end , the the structure particularly pointed out in the written descrip 
upper surface of the signal pad is exposed . That is , the lower tion and claims hereof as well as the appended drawings . 
substrate 10 is more extended than the upper substrate 20 , To achieve these objects and other advantages and in 
and the signal pad 11 is formed on the extended lower accordance with the purpose of the invention , as embodied 
substrate 10 . The flexible circuit film 40 is connected with 45 and broadly described herein , a display device according to 
the printed circuit board ( PCB ) 50 . an embodiment of the present invention comprises a display 

In the aforementioned display device according to the panel including an active area where an image is displayed 
related art , the flexible circuit film 40 is attached to the upper and a pad area corresponding to a non - display panel , the 
surface of the signal pad 11 . Therefore , a problem occurs in display device comprising a first substrate and a second 
that a bezel area is increased to expose the upper surface of 50 substrate which face each other and are bonded to each other 
the signal pad 11 . Also , there is limitation in realizing a to constitute the display panel . A signal pad is arranged on 
display device of various esthetic senses due to a step the first substrate , and a connection electrode is connected 
difference in the bezel area . with one side of the signal pad . A flexible circuit film 

FIG . 2 is a view illustrating an electrostatic discharge connected with the connection electrode is arranged . In this 
( ESD ) structure of a display device according to the related 55 case , the signal pad includes a plurality of lines arranged by 
art . interposing an insulating film therebetween , wherein the 

Referring to FIG . 2 , in the display device according to the plurality of lines are electrically connected with each other . 
related art , for electrostatic discharge , a transparent conduc It is to be understood that both the foregoing general 
tive layer 22 of a transparent conductive material such as description and the following detailed description of the 
indium tin oxide ( ITO ) is formed on an upper substrate 20 , 60 present invention are exemplary and explanatory and are 
and the transparent conductive layer 22 of the upper sub - intended to provide further explanation of the invention as 
strate 20 is electrically connected with an electrostatic pad claimed . 
12 arranged on the lower substrate by using a connection 
electrode 30 . At this time , the connection electrode 30 may BRIEF DESCRIPTION OF THE DRAWINGS 
be made of Ag having excellent conductivity . And , the 65 
electrostatic pad 12 is electrically connected with a case top The accompanying drawings , which are included to pro 
70 by using a chip on film ( COF ) 60 . vide a further understanding of the invention and are incor 
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porated in and constitute a part of this application , illustrate sure will be thorough and complete , and will fully convey 
embodiment ( s ) of the invention and together with the the scope of the present invention to those skilled in the art . 
description serve to explain the principle of the invention . In Further , the present invention is only defined by scopes of 
the drawings : claims . 

FIG . 1A is a brief plane view illustrating a display device 5 A shape , a size , a ratio , an angle , and a number disclosed 
according to the related art ; in the drawings for describing embodiments of the present 

FIG . 1B is a cross - sectional view taken along line I - I of invention are merely an example , and thus , the present 
FIG . 1A ; invention is not limited to the illustrated details . Like 

FIG . 2 is a view illustrating an electrostatic discharge reference numerals refer to like elements throughout the ( ESD ) structure of a display device according to the related 10 spe specification . In the following description , when the detailed 
art ; description of the relevant known function or configuration FIG . 3 is a brief plane view illustrating a display device is determined to unnecessarily obscure the important point according to the embodiments of the present invention ; of the present invention , the detailed description will be FIG . 4A is a brief view illustrating a display device omitted . In a case where ' comprise ' , ' have ' , and include according to a first embodiment of the present invention , 15 described in the present specification are used , another part especially illustrating a side bonding contact structure taken 
along line II - II of FIG . 3 ; may be added unless ‘ only ~ ' is used . The terms of a singular 

FIG . 4B is a view illustrating a side bonding contact form may include plural forms unless referred to the con 
structure viewed in a direction A of FIG . 4A ; trary . 

FIG . 5A is a brief view illustrating a display device 20 In construing an element , the element is construed as 
according to a second embodiment of the present invention , including an error range although there is no explicit 
especially illustrating a side bonding contact structure taken description . 
along line II - II of FIG . 3 ; In describing a position relationship , for example , when 

FIG . 5B is a view illustrating a side bonding contact the position relationship is described as “ upon - ' , ' aboven ? , 
structure viewed in a direction A of FIG . 5A ; 25 ' below ~ ' , and ' next to ~ ' , one or more portions may be 

FIGS . 6A and 6B are brief views illustrating a display arranged between two relevant portions unless “ just or 
device according to a third embodiment of the present " direct is used . 
invention , especially illustrating a side bonding contact In describing a time relationship , for example , when the 
structure taken along line II - II of FIG . 3 ; temporal order is described as “ after ~ ' , ' subsequent ~ ' , 

FIG . 6C is a view illustrating a side bonding contact 30 “ next ~ ' , and ' before ~ ' , a case which is not continuous may 
structure viewed in a direction A of FIG . 6A or 6B ; be included unless “ just ’ or direct is used . 

FIGS . 7A and 7B are brief views illustrating a display It will be understood that , although the terms " first " , 
device according to a fourth embodiment of the present " second " , etc . may be used herein to describe various 
invention , especially illustrating a side bonding contact elements , these elements should not be limited by these 
structure taken along line II - II of FIG . 3 ; 35 terms . These terms are only used to distinguish one element 

FIG . 8 is a view illustrating a side bonding contact from another . For example , a first element could be termed 
structure viewed in a direction B of FIG . 7B , especially a second element , and , similarly , a second element could be 
illustrating a plurality signal pads and a plurality of lines , termed a first element , without departing from the scope of 
which are arranged on the first substrate ; the present invention . 

FIG . 9 is a view illustrating a side bonding contact 40 Features of various embodiments of the present invention 
structure viewed in a direction A of FIG . 7B , especially may be partially or overall coupled to or combined with each 
illustrating a section taken along a grinding line shown in other , and may be variously inter - operated with each other 
FIG . 8 : and driven technically as those skilled in the art can suffi 

FIG . 10 is a brief cross - sectional view illustrating a ciently understand . The embodiments of the present inven 
display device according to a fifth embodiment of the 45 tion may be carried out independently from each other , or 
present invention ; may be carried out together in co - dependent relationship . 

FIG . 11 is an enlarged view illustrating a portion A shown Hereinafter , the preferred embodiments of the present 
in FIG . 10 ; invention will be described in detail with reference to the 

FIG . 12A is a view illustrating a side bonding contact accompanying drawings . 
structure and an electrostatic discharge ( ESD ) structure , 50 First of all , a structure for connecting a panel driver to a 
which are viewed in a direction B of FIG . 10 ; side of a display panel will be described and followed by an 

FIG . 12B is a view illustrating that a conductive light electrostatic discharge ( ESD ) structure . 
shielding portion is attached to a side of a display panel , and 

FIG . 13 is a view illustrating a video wall display device First Embodiment 
constituted by arranging display devices according to the 55 
embodiments of the present invention in a tile pattern . FIG . 3 is a brief plane view illustrating a display device 

according to the embodiments of the present invention . FIG . 
DETAILED DESCRIPTION OF THE 4A is a brief view illustrating a display device according to 

INVENTION the first embodiment of the present invention , especially 
60 illustrating a side bonding contact structure taken along line 

Advantages and features of the present invention , and II - II of FIG . 3 . FIG . 4B is a view illustrating a side bonding 
implementation methods thereof will be clarified through contact structure viewed in a direction A of FIG . 4A . 
following embodiments described with reference to the Referring to FIGS . 3 , 4A and 4B , the display device 
accompanying drawings . The present invention may , how - according to the first embodiment of the present invention 
ever , be embodied in different forms and should not be 65 includes a first substrate 100 , a second substrate 200 , a 
construed as limited to the embodiments set forth herein . flexible circuit film 400 , and a printed circuit board ( PCB ) 
Rather , these embodiments are provided so that this disclo - 500 . The first substrate 100 and the second substrate 200 are 

S 
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bonded to each other to constitute a display panel . The Also , if the display device according to the present 
flexible circuit film 400 and the printed circuit board 500 invention is applied to an organic light emitting display 
constitute a panel driver . device , an organic light emitting diode , which includes a thin 

The display panel includes an active area A / A where an film transistor , an anode , a light emitting layer and a cathode , 
image is displayed , and a pad area PA corresponding to a 5 may be formed on the first substrate 100 . The second 
non - display area . The pad area PA is arranged outside the substrate 200 may be formed of , but not limited to , an 
active area A / A . A plurality of signal pads 110 are arranged encapsulation substrate . Various modifications known in the 
in the pad area PA , and each signal pad 110 has a multi - layer art may be made in the second substrate 200 . structure . Also , a contact portion 130 for electrically con Referring to FIGS . 4A and 4B again , a line 120 is formed necting multi - layers of the respective signal pads 110 is 10 on the first substrate 100 , and the signal pad 110 is connected arranged in the pad area PA . to an end of the line 120 . The line 120 may be made of a The flexible circuit film 400 is attached to a side of the signal line such as a gate line , a data line , or a common display panel , and the printed circuit board 500 is connected 
to the flexible circuit film 400 . voltage line . As another example , the line 120 may be made 

The first substrate 100 and the second substrate 200 have 15 of a non - signal line such as an electrostatic discharge line . 
the same patterns as each other . The first substrate 100 and Each of the plurality of signal pads 110 is formed in a 
the second substrate 200 may have the same sized quad multi - layer structure . In more detail , the signal pad 110 
rangles as each other . That is , according to the first embodi includes a first line 112 and a second line 116 . A first 
ment of the present invention , one end of the first substrate insulating film 113 and a second insulating film 115 are 
100 is matched with one end of the second substrate 200 in 20 arranged between the first line 112 and the second line 116 . 
an area to which the flexible circuit film 400 is attached , In this case , a gate insulating film of an inorganic material 
unlike the related art in which the first substrate 10 is more ( for example , oxide silicon or nitride silicon ) may be used as 
extended than the second substrate 20 in the area to which the first insulating film 113 , and a passivation film of an 
the flexible circuit film 40 is attached . organic material ( for example , photoacryl ) may be used as 

Since the first substrate 100 is not more extended than the 25 the second insulating film 115 . 
second substrate 200 , the flexible circuit film 400 is attached The first line 112 may be arranged on the same layer as the 
to the side of the display panel without being attached to an gate line arranged in the active area A / A . The first line 112 
upper surface of the first substrate 100 . may have a thickness D1 of 400 nm to 500 nm . 

Although the drawing illustrates that one flexible circuit The second line 116 may have a thickness D2 of 20 nm 
film 400 and one printed circuit board 500 are connected to 30 to 40 nm . The first line 112 and the second line 116 are 
one side of the display panel , for example , a lower side of electrically connected with each other through a first contact 
the display panel , another one flexible circuit film 400 and hole CNT1 . 
another one printed circuit board 500 may additionally be The line 120 and the signal pad 110 are electrically 
connected to the other side of the display panel , for example , connected with each other . For example , as shown in FIG . 
a left side of the display panel . 35 4A , the line 120 may be arranged on the same layer as the 

The aforementioned size and pattern of the first substrate first line 112 of the signal pad 110 and therefore may be 
100 and the second substrate 200 and the aforementioned connected with the first line 112 in one body . 
flexible circuit film 400 attached to the side of the display Although one line constituting the signal pad 110 is 
panel will equally be applied to the display device according formed on the same layer as the line 120 in one body as 
to the second to fifth embodiments of the present invention , 40 shown , the present invention is not limited to this case . 
which will be described later . For example , the line 120 may be made of a data line 

As shown in FIG . 4A , the first substrate 100 and the provided on the gate insulating film , and the signal pad 110 
second substrate 200 face each other , and have the same may be made of a data pad provided below the gate 
lengths as each other . Also , one end of the first substrate 100 insulating film . In this case , the data pad may be connected 
is matched with one end of the second substrate 200 , and the 45 with the data line through a contact hole provided in the gate 
other end of the first substrate 100 is matched with the other insulating film . 
end of the second substrate 200 . However , the present One end of the first substrate 100 is matched with one end 
invention is not limited to this case , and details of the first of the second substrate 200 in the area where the signal pad 
substrate 100 and the second substrate 200 may be varied 110 is formed . Therefore , the flexible circuit film 400 is 
depending on the display device which is used . 50 electrically connected to one side of the signal pad 110 

For example , if the display device according to the present unlike the related art that the flexible circuit film 40 is 
invention is applied to a liquid crystal display device , a thin connected to the upper surface of the signal pad 11 . 
film transistor and a pixel electrode may be formed on the In this case , since one side of the signal pad 110 , which 
first substrate 100 , and a black matrix and a color filter may is connected to the flexible circuit film 400 , has a width 
be formed on the second substrate 200 . And , a liquid crystal 55 relatively smaller than that of the upper surface of the signal 
layer may be formed between the first substrate 100 and the pad 110 , connection property between the signal pad 110 and 
second substrate 200 . However , the present invention is not the flexible circuit film 400 may be deteriorated . 
limited to this case , and various modifications known in the To improve connection property between the signal pad 
art can be made in the display device . 110 and the flexible circuit film 400 , in the display device of 

Also , the display device according to the present inven - 60 the present invention , the signal pad 110 is comprised of a 
tion may be provided in various modes known in the art , multi - layer made of the first line 112 and the second line 116 , 
such as a Twisted Nematic ( TN ) mode , an In - Plane Switch - whereby an area where the signal pad 110 is connected with 
ing ( IPS ) mode , a Vertical Alignment ( VA ) mode , or a Fringe the flexible circuit film 400 is increased . 
Field Switching ( FFS ) mode . Meanwhile , various modifi - Also , in the display device of the present invention , a 
cations may be made in the first substrate 100 and the second 65 connection electrode 300 is formed at one side of the signal 
substrate 200 depending on the various modes of the display p ad 110 to improve connection property between the signal 
device . pad 110 and the flexible circuit film 400 . In this case , one 
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signal pad 110 and one connection electrode 300 are con signal is applied to the active area A / A even though a signal 
nected with each other one to one . is applied to the signal pad , whereby a lighting defect occurs 

The connection electrode 300 connected with the signal in pixels connected to a corresponding line . 
pad 110 is formed on sides of the first substrate 100 and the According to the first embodiment of the present inven 
second substrate 200 . The connection electrode 300 is 5 tion , the signal pad 110 is comprised of the first line 112 and 
formed in contact with each side of the first substrate 100 the second line 116 , whereby a wide contact area with the 
and the second substrate 200 , at which the signal pad 110 is connection electrode 300 is formed . Therefore , electrical 
formed , and at the same time is directly connected with one connection between the signal pad 110 and the connection 
side of the signal pad 110 . The connection electrode 300 may electrode 300 is excellent , and physical adhesion therebe 
be made of , but not limited to , Ag having excellent conduc - 10 tween is also very excellent , whereby a connection defect 
tivity . caused by side processing of the display panel may be 

An adhesive layer 350 is arranged between the connection nection reduced . 
electrode 300 and the flexible circuit film 400 to attach the Also , the connection electrode 300 is connected with the 
flexible circuit film 400 to the connection electrode 300 . signal pad 110 at the side of each of the first substrate 100 
Since the adhesive layer 350 is provided with a conductive 15 and the second substrate 200 , and the flexible circuit film 
ball therein , the connection electrode 300 is electrically 400 is attached to the connection electrode 300 at the sides 
connected with the flexible circuit film 400 through the of the first substrate 100 and the second substrate 200 , 
conductive ball . whereby the first substrate 100 may not be required to be 

The flexible circuit film 400 is not formed on the first more extended than the second substrate 200 to expose the 
substrate 100 but arranged vertically along the sides of the 20 upper surface of the signal pad 100 like the related art . 
first substrate 100 and the second substrate 200 . That is , the Therefore , according to the present invention , it is advan 
flexible circuit film 400 is attached to the sides of the first tageous that a bezel area is reduced as compared with the 
substrate 100 and the second substrate 200 in a manner of related art . 
side bonding . Also , since one end and the other end of the first substrate 

Also , the printed circuit board 500 is connected to the 25 100 are matched with those of the second substrate 200 , it 
flexible circuit film 400 . A chip such as a driving integrated is advantageous that a step difference is prevented from 
circuit may be formed on the flexible circuit film 400 to being generated in the bezel area . Particularly , since the 
constitute a chip on film ( COF ) structure . However , the signal pad 110 is comprised of the first line 112 and the 
present invention is not limited to the COF structure . Also , second line 116 to form a wide contact area , electrical 
a lead line is provided on the flexible circuit film 400 , and 30 connection and physical adhesion may be improved even 
is connected with the connection electrode 300 through the though a side bonding contact structure is used . 
conductive ball of the adhesive layer 350 . 

The printed circuit board 500 applies various signals to Second Embodiment 
the display panel through the flexible circuit film 400 . A 
timing controller , various power circuits , or a memory 35 FIG . 5A is a brief view illustrating a display device 
device may be packaged on the printed circuit board 500 . according to the second embodiment of the present inven 

The adhesive layer 350 is formed on the side of the tion , especially illustrating a side bonding contact structure 
connection electrode 300 . A plurality of conductive balls are taken along line II - II of FIG . 3 . FIG . 5B is a view illustrating 
included in the adhesive layer 350 . a side bonding contact structure viewed in a direction A of 

The adhesive layer 350 is formed even on the side of the 40 FIG . 5A . In description of the display device according to 
first substrate 100 and the side of the second substrate 200 . the second embodiment of the present invention , detailed 
At least one of the plurality of conductive balls is in contact description of the same elements as those of the first 
with the connection electrode 300 , and at least another one embodiment may be omitted . 
of the plurality of conductive balls is arranged between the Referring to FIGS . 5A and 5B , the display device accord 
plurality of connection electrodes 300 . 45 ing to the second embodiment of the present invention 

The flexible circuit film 400 is formed on the adhesive includes a first substrate 100 , a second substrate 200 , a 
layer 350 . The lead line is formed on the surface of the flexible circuit film 400 , and a printed circuit board ( PCB ) 
flexible circuit film 400 , which faces the adhesive layer 350 . 500 . 
The lead line is electrically connected with the connection The first substrate 100 and the second substrate 200 are 
electrode 300 through the conductive ball . That is , one side 50 bonded to each other to constitute a display panel . The 
of the conductive ball is in contact with the connection display panel includes an active area A / A where an image is 
electrode 300 , and the other side of the conductive ball is in displayed , and a pad area PA corresponding to a non - display 
contact with the lead line . The printed circuit board 500 is area . The pad area PA is arranged outside the active area 
formed on the flexible circuit film 400 . A / A . A contact portion 130 for electrically connecting each 
According to the first embodiment of the present inven - 55 of a plurality of signal pads 110 with each of a plurality of 

tion , the signal pad 110 is electrically connected with the connection electrodes 300 is arranged in the pad area PA . 
printed circuit board 500 through the connection electrode The flexible circuit film 400 and the printed circuit board 
300 , the conductive ball and the lead line . 500 constitute a panel driver . 
As shown in FIG . 8 , a unit display panel is manufactured The display panel includes an active area A / A where an 

by cutting an original plate , which is obtained by bonding 60 image is displayed , and a pad area PA corresponding to a 
the first substrate and the second substrate to each other , non - display area . The pad area PA is arranged outside the 
along a grinding line during a manufacturing process . At this active area A / A . A plurality of signal pads 110 are arranged 
time , the signal pad exposed at the side of the display panel in the pad area PA , and each signal pad 110 has a multi - layer 
may be lost , whereby a contact area between the signal pad structure . 
and the connection electrode may be reduced . For this 65 The flexible circuit film 400 is attached to a side of the 
reason , a contact defect may be caused . If the contact defect display panel , and the printed circuit board 500 is connected 
of the signal pad and the connection electrode occurs , no to the flexible circuit film 400 . 
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Since the first substrate 100 is not more extended than the An adhesive layer 350 is arranged between the connection 
second substrate 200 , the flexible circuit film 400 is attached electrode 300 and the flexible circuit film 400 to attach the 
to the side of the display panel without being attached to an flexible circuit film 400 to the connection electrode 300 . 
upper surface of the first substrate 100 . Since the adhesive layer 350 is provided with a conductive 

Although the drawing illustrates that one flexible circuit 5 ball therein , the connection electrode 300 may electrically be 
film 400 and one printed circuit board 500 are connected to connected with the flexible circuit film 400 through the 
one side of the display panel , for example , a lower side of conductive ball . 
the display panel , another one flexible circuit film 400 and The flexible circuit film 400 is not formed on the first 
another one printed circuit board 500 may additionally be substrate 100 but arranged vertically along the sides of the 
connected to the other side of the display panel , for example , 10 first substrate 100 and the second substrate 200 . That is , the 
a left side of the display panel . flexible circuit film 400 is attached to the sides of the first 

A line 120 is formed on the first substrate 100 , and the substrate 100 and the second substrate 200 in a manner of 
signal pad 110 is connected to an end of the line 120 . The side bonding . 
line 120 may be made of a signal line such as a gate line , a Also , a lead line is provided on the flexible circuit film 
data line , or a common voltage line . As another example , the 15 400 , and is connected with the connection electrode 300 
line 120 may be made of a non - signal line such as an through the conductive ball of the adhesive layer 350 . 
electrostatic discharge line . The adhesive layer 350 is formed on the side of the 

Each of the plurality of signal pads 110 is formed in a connection electrode 300 . The adhesive layer 350 is formed 
multi - layer structure . In more detail , the signal pad 110 even on the side of the first substrate 100 and the side of the 
includes a first line 114 and a second line 116 . Only a second 20 second substrate 200 . 
insulating film 115 is arranged between the first line 114 and The flexible circuit film 400 is formed on the adhesive 
the second line 116 , and a first insulating film 113 is arranged layer 350 . The lead line is formed on the surface of the 
below the first line 114 . flexible circuit film 400 , which faces the adhesive layer 350 . 

In this case , a gate insulating film of an inorganic material The lead line is electrically connected with the connection 
( for example , oxide silicon or nitride silicon ) may be used as 25 electrode 300 through the conductive ball . That is , one side 
the first insulating film 113 , and a passivation film of an of the conductive ball is in contact with the connection 
organic material ( for example , photoacryl ) may be used as electrode 300 , and the other side of the conductive ball is in 
the second insulating film 115 . contact with the lead line . The printed circuit board 500 is 

The first line 114 may be arranged on the same layer as the formed on the flexible circuit film 400 . 
gate line arranged in the active area A / A . The first line 114 30 According to the second embodiment of the present 
may have a thickness D1 of 400 nm to 500 nm . invention , the signal pad 110 is electrically connected with 

The second line 116 may have a thickness D2 of 20 nm the printed circuit board 500 through the connection elec 
to 40 nm . The first line 114 and the second line 116 are trode 300 , the conductive ball and the lead line . 
electrically connected with each other through a first contact According to the second embodiment of the present 
hole CNT1 . 35 invention , the signal pad 110 is comprised of the first line 

The line 120 and the signal pad 110 are electrically 114 and the second line 116 , whereby a wide contact area 
connected with each other . For example , as shown in FIG . with the connection electrode 300 is formed . Therefore , 
5A , the line 120 may be arranged on the same layer as the electrical connection between the signal pad 110 and the 
first line 114 of the signal pad 110 and therefore may be connection electrode 300 is excellent , and physical adhesion 
connected with the first line 114 in one body . 40 therebetween is also very excellent , whereby a connection 

Although one line constituting the signal pad 110 is defect caused by side processing of the display panel may be 
formed on the same layer as the line 120 in one body as reduced . 
shown , the present invention is not limited to this case . Also , the connection electrode 300 is connected with the 
One end of the first substrate 100 is matched with one end signal pad 110 at the side of each of the first substrate 100 

of the second substrate 200 in the area where the signal pad 45 and the second substrate 200 , and the flexible circuit film 
110 is formed . Therefore , the flexible circuit film 400 is 400 is attached to the connection electrode 300 at the sides 
electrically connected to one side of the signal pad 110 of the first substrate 100 and the second substrate 200 , 
unlike the related art that the flexible circuit film 40 is whereby the first substrate 100 may not be required to be 
connected to the upper surface of the signal pad 11 . more extended than the second substrate 200 to expose the 

To improve connection property between the signal pad 50 upper surface of the signal pad 100 like the related art . 
110 and the flexible circuit film 400 , in the display device of Therefore , according to the present invention , it is advan 
the present invention , the signal pad 110 is comprised of a tageous that a bezel area is reduced as compared with the 
multi - layer made of the first line 114 and the second line 116 , related art . Also , since one end and the other end of the first 
whereby an area where the signal pad 110 is connected with substrate 100 are matched with those of the second substrate 
the flexible circuit film 400 is increased . 55 200 , it is advantageous that a step difference is prevented 

Also , in the display device of the present invention , a from being generated in the bezel area . Particularly , since the 
connection electrode 300 is formed at one side of the signal signal pad 110 is comprised of the first line 114 and the 
pad 110 to improve connection property between the signal second line 116 to form a wide contact area , electrical 
pad 110 and the flexible circuit film 400 . In this case , one connection and physical adhesion may be improved even 
signal pad 110 and one connection electrode 300 are con - 60 though a side bonding contact structure is used . 
nected with each other one to one . 

The connection electrode 300 is formed in contact with Third Embodiment 
each side of the first substrate 100 and the second substrate 
200 , at which the signal pad 110 is formed , and at the same FIGS . 6A and 6B are brief views illustrating a display 
time is directly connected with one side of the signal pad 65 device according to the third embodiment of the present 
110 . The connection electrode 300 may be made of , but not invention , especially illustrating a side bonding contact 
limited to , Ag having excellent conductivity . structure taken along line II - II of FIG . 3 . FIG . 6C is a view 
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illustrating a side bonding contact structure viewed in a 6A , the line 120 may be arranged on the same layer as the 
direction A of FIG . 6A or 6B . In description of the display second line 114 of the signal pad 110 and therefore may be 
device according to the third embodiment of the present connected with the second line 114 in one body . 
invention , detailed description of the same elements as those For another example , as shown in FIG . 6B , the line 120 
of the first embodiment may be omitted . 5 may be arranged on the same layer as the first line 112 of the 

Referring to FIGS . 6A to 6C , the display device according o 6C , the display device according signal pad 110 and therefore may be connected with the first 
to the third embodiment of the present invention includes a line 112 in one body . 
first substrate 100 , a second substrate 200 , a flexible circuit One line constituting the signal pad 110 is formed on the film 400 , and a printed circuit board ( PCB ) 500 . same layer as the line 120 in one body as shown . However , The first substrate 100 and the second substrate 200 are 10 the present invention is not limited to this case . bonded to each other to constitute a display panel . The One end of the first substrate 100 is matched with one end display panel includes an active area A / A where an image is of the second substrate 200 in the area where the signal pad displayed , and a pad area PA corresponding to a non - display 
area . The pad area PA is arranged outside the active area 110 is formed . Therefore , the flexible circuit film 400 is 
NA . A contact portion 130 for electrically connecting each 15 electrically connected to one side of the signal pad 110 
of a plurality of signal pads 110 with each of a plurality of unlike the related art that the flexible circuit Ilm 40 18 
connection electrodes 300 is arranged in the pad area PA . connected to the upper surface of the signal pad 11 . 
The flexible circuit film 400 and the printed circuit board In this case , since one side of the signal pad 110 , which 
500 constitute a panel driver . is connected to the flexible circuit film 400 , has an area 

The display panel includes an active area A / A where an 20 relatively smaller than that of the upper surface of the signal 
image is displayed , and a pad area PA corresponding to a pad 110 , connection property between the signal pad 110 and 
non - display area . The pad area PA is arranged outside the the flexible circuit film 400 may be deteriorated . 
active area A / A . A plurality of signal pads 110 are arranged To improve connection property between the signal pad 
in the pad area PA , and each signal pad 110 has a multi - layer 110 and the flexible circuit film 400 , in the display device of 
structure . 25 the present invention , the signal pad 110 is comprised of a 

The flexible circuit film 400 is attached to a side of the multi - layer made of the first line 112 and the second line 114 , 
display panel , and the printed circuit board 500 is connected whereby an area where the signal pad 110 is connected with 
to the flexible circuit film 400 . the flexible circuit film 400 is increased . 

Since the first substrate 100 is not more extended than the Also , in the display device of the present invention , a 
second substrate 200 , the flexible circuit film 400 is attached 30 connection electrode 300 is formed at one side of the signal 
to the side of the display panel without being attached to an pad 110 to improve connection property between the signal 
upper surface of the first substrate 100 . pad 110 and the flexible circuit film 400 . 

Although the drawing illustrates that one flexible circuit The connection electrode 300 connected with the signal 
film 400 and one printed circuit board 500 are connected to pad is formed on the sides of the first substrate 100 and the 
one side of the display panel , for example , a lower side of 35 second substrate 200 . The connection electrode 300 is 
the display panel , another one flexible circuit film 400 and formed in contact with each side of the first substrate 100 
another one printed circuit board 500 may additionally be and the second substrate 200 , at which the signal pad 110 is 
connected to the other side of the display panel , for example , formed , and at the same time is directly connected with one 
a left side of the display panel . side of the signal pad 110 . The connection electrode 300 may 

A line 120 is formed on the first substrate 100 , and the 40 be made of , but not limited to , Ag having excellent conduc 
signal pad 110 is connected to an end of the line 120 . The tivity . 
line 120 may be made of a signal line such as a gate line , a An adhesive layer 350 is arranged between the connection 
data line , or a common voltage line . As another example , the electrode 300 and the flexible circuit film 400 to attach the 
line 120 may be made of a non - signal line such as an flexible circuit film 400 to the connection electrode 300 . 
electrostatic discharge line . 45 Since the adhesive layer 350 is provided with a conductive 

Each of the plurality of signal pads 110 is formed in a ball therein , the connection electrode 300 may electrically be 
multi - layer structure . In more detail , the signal pad 110 connected with the flexible circuit film 400 through the 
includes a first line 112 and a second line 114 . A first conductive ball . 
insulating film 113 is arranged between the first line 112 and The flexible circuit film 400 is not formed on the first 
the second line 114 , and a second insulating film 115 is 50 substrate 100 but arranged vertically along the sides of the 
arranged on the second line 114 . first substrate 100 and the second substrate 200 . That is , the 

In this case , a gate insulating film of an inorganic material flexible circuit film 400 is attached to the sides of the first 
( for example , oxide silicon or nitride silicon ) may be used as substrate 100 and the second substrate 200 in a manner of 
the first insulating film 113 , and a passivation film of an s ide bonding . 
organic material ( for example , photoacryl ) may be used as 55 Also , a lead line is provided on the flexible circuit film 
the second insulating film 115 . 400 , and is connected with the connection electrode 300 

The first line 112 may be arranged on the same layer as the through the conductive ball of the adhesive layer 350 . The 
gate line arranged in the active area A / A . The first line 112 adhesive layer 350 is formed even on the side of the first 
may have a thickness D1 of 400 nm to 500 nm . substrate 100 and the side of the second substrate 200 . 

The second line 114 may be arranged on the same layer 60 One side of the conductive ball is in contact with the 
( source / drain layer ) as the data line arranged in the active connection electrode 300 , and the other side of the conduc 
area A / A . The second line 114 may have a thickness D2 of tive ball is in contact with the lead line . The printed circuit 
400 nm to 500 nm . The first line 112 and the second line 114 board 500 is formed on the flexible circuit film 400 . 
are electrically connected with each other through a first According to the third embodiment of the present inven 
contact hole CNT1 . 65 tion , the signal pad 110 is electrically connected with the 

The line 120 and the signal pad 110 are electrically printed circuit board 500 through the connection electrode 
connected with each other . For example , as shown in FIG . 300 , the conductive ball and the lead line . 
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According to the third embodiment of the present inven - is more extended than the second substrate 20 in the area to 

tion , the signal pad 110 is comprised of the first line 112 and which the flexible circuit film 40 is attached . 
the second line 114 , whereby a wide contact area with the Since the first substrate 100 is not more extended than the 
connection electrode 300 is formed . As a result , electrical second substrate 200 , the flexible circuit film 400 is attached 
connection between the signal pad 110 and the connection 5 to the side of the display panel without being attached to an 
electrode 300 is excellent and physical adhesion therebe - upper surface of the first substrate 100 . 
tween is also very excellent . Therefore , a connection defect Although the drawing illustrates that one flexible circuit 
caused by side processing of the display panel may be film 400 and one printed circuit board 500 are connected to 
reduced . one side of the display panel , for example , a lower side of 

Also , the connection electrode 300 is connected with the 10 the display panel , another one flexible circuit film 400 and 
signal pad 110 at the side of each of the first substrate 100 another one printed circuit board 500 may additionally be 
and the second substrate 200 , and the flexible circuit film connected to the other side of the display panel , for example , 
400 is attached to the connection electrode 300 at the sides a left side of the display panel . 
of the first substrate 100 and the second substrate 200 , 15 As shown in FIGS . 7A and 7B , the first substrate 100 and 
whereby the first substrate 100 may not be required to be the second substrate 200 face each other , and have the same 
more extended than the second substrate 200 to expose the lengths as each other . Also , one end of the first substrate 100 
upper surface of the signal pad 100 like the related art . is matched with one end of the second substrate 200 , and the 

Therefore , according to the present invention , it is advan - other end of the first substrate 100 is matched with the other 
tageous that a bezel area is reduced as compared with the 20 end of the second substrate 200 . However , the present 
related art . Also , since one end and the other end of the first invention is not limited to this case , and details of the first 
substrate 100 are matched with those of the second substrate substrate 100 and the second substrate 200 may be varied 
200 , it is advantageous that a step difference is prevented depending on the display device which is used . 
from being generated in the bezel area . Particularly , since the A line 120 is formed on the first substrate 100 , and the 
signal pad 110 is comprised of the first line 112 and the 25 signal pad 110 is connected to an end of the line 120 . The 
second line 114 to form a wide contact area , electrical line 120 may be made of a signal line such as a gate line , a 
connection and physical adhesion may be improved even data line , or a common voltage line . As another example , the 
though a side bonding contact structure is used . line 120 may be made of a non - signal line such as an 

electrostatic discharge line . 
Fourth Embodiment 30 FIG . 8 is a view illustrating a side bonding contact 

structure viewed in a direction B of FIG . 7B , especially FIG . 3 is a brief plane view illustrating a display device illustrating a plurality signal pads and a plurality of lines , according to the embodiments of the present invention . which are arranged on the first substrate . FIG . 9 is a view FIGS . 7A and 7B are brief views illustrating a display device 
illustrating a side bonding contact structure viewed in a according to the fourth embodiment of the present invention , 35 

especially illustrating a side bonding contact structure taken direction A of FIG . 7B , especially illustrating a section taken 
along line II - II of FIG . 3 . In description of the display device line II - JL of FIG 3 In description of the display device along a grinding line shown in FIG . 8 . 
according to the fourth embodiment of the present invention , Since the first line 112 and the second line 114 are 
detailed description of the same elements as those of the first overlapped with each other , the first line 112 is not shown in 
embodiment may be omitted . 40 FIG . 8 . Also , since a connection electrode 300 is arranged at 

Referring to FIGS . 3 , 7A and 7B , the display device the side of the display panel , the connection electrode 300 is 
according to the fourth embodiment of the present invention not shown in FIG . 8 . 
includes a first substrate 100 , a second substrate 200 , a Referring to FIGS . 8 and 9 together with FIGS . 7A and 
flexible circuit film 400 , and a printed circuit board ( PCB ) 7B , each of the plurality of signal pads 110 is formed in a 
500 . 45 multi - layer structure . In more detail , the signal pad 110 

The first substrate 100 and the second substrate 200 are includes a first line 112 , a second line 114 , and a third line 
bonded to each other to constitute a display panel . The 116 . A first insulating film 113 is arranged between the first 
display panel includes an active area A / A where an image is line 112 and the second line 114 , and a second insulating film 
displayed , and a pad area PA corresponding to a non - display 115 is arranged between the second line 114 and the third 
area . The pad area PA is arranged outside the active area 50 line 116 . 
A / A . A plurality of signal pads 110 are arranged in the pad In this case , a gate insulating film of an inorganic material 
area PA , and each signal pad 110 has a multi - layer structure . ( for example , oxide silicon or nitride silicon ) may be used as 
A contact portion 130 for electrically connecting multi - the first insulating film 113 , and a passivation film of an 
layers of the plurality of signal pads 110 is arranged in the organic material ( for example , photoacryl ) may be used as 
pad area PA . The flexible circuit film 400 and the printed 55 the second insulating film 115 . 
circuit board 500 constitute a panel driver . The flexible The first line 112 may be arranged on the same layer as the 
circuit film 400 is attached to a side of the display panel , and gate line arranged in the active area A / A . The first line 112 
the printed circuit board 500 is connected to the flexible may have a thickness D1 of 400 nm to 500 nm . 
circuit film 400 . The second line 114 may be arranged on the same layer 

The first substrate 100 and the second substrate 200 have 60 ( source / drain layer ) as the data line arranged in the active 
the same patterns as each other . The first substrate 100 and area A / A . The second line 114 may have a thickness D2 of 
the second substrate 200 may have the same sized quad - 400 nm to 500 nm . The first line 112 and the second line 114 
rangles as each other . That is , according to the fourth are electrically connected with each other through a first 
embodiment of the present invention , one end of the first contact hole CNT1 . 
substrate 100 is matched with one end of the second sub - 65 The third line 116 may be arranged on the same layer as 
strate 200 in an area to which the flexible circuit film 400 is the pixel electrode arranged in the active area A / A . The third 
attached , unlike the related art in which the first substrate 10 line 116 may have a thickness D3 of 20 nm to 40 nm . The 
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second line 114 and the third line 116 are electrically contact with the lead line . The printed circuit board 500 is 
connected with each other through a second contact hole formed on the flexible circuit film 400 . 
CNT2 . The flexible circuit film 400 is not formed on the first 

In this way , the first line 112 , the second line 114 and the substrate 100 but arranged vertically along the sides of the 
third line 116 are electrically connected with one another 5 first substrate 100 and the second substrate 200 . That is , the 
through the first contact hole CN1 and the second contact flexible circuit film 400 is attached to the sides of the first 
hole CNT2 . substrate 100 and the second substrate 200 in a manner of 

The line 120 and the signal pad 110 are electrically side bonding . 
connected with each other . For example , as shown in FIG . A chip such as a driving integrated circuit may be formed 
7A , the line 120 may be arranged on the same layer as the 10 on the flexible circuit film 400 to constitute a chip on film 
second line 114 of the signal pad 110 and therefore may be ( COF ) structure . However , the present invention is not 
connected with the second line 114 in one body . limited to the COF structure . Also , the lead line is provided 

For another example , as shown in FIG . 7B , the line 120 on the flexible circuit film 400 , and is connected with the 
may be arranged on the same layer as the first line 112 of the connection electrode 300 through the conductive ball of the 
signal pad 110 and therefore may be connected with the first 15 adhesive layer 350 . 
line 112 in one body . The printed circuit board 500 applies various signals to 
Although one line constituting the signal pad 110 is the display panel through the flexible circuit film 400 . A 

formed on the same layer as the line 120 in one body as timing controller , various power circuits , or a memory 
shown , the present invention is not limited to this case . device may be packaged on the printed circuit board 500 . 
For example , the line 120 may be made of a data line 20 As shown in FIG . 8 , a plurality of signal pads 110 are 

provided on the gate insulating film , and the signal pad 110 formed on the first substrate 100 . The connection electrode 
may be made of a data pad provided below the gate 300 is connected with each of the plurality signal pads 110 . 
insulating film . In this case , the data pad may be connected That is , one signal pad 110 and one connection electrode 300 
with the data line through a contact hole provided in the gate are connected with each other one to one . 
insulating film . 25 In this case , a width W1 of the signal pad 110 is wider than 
One end of the first substrate 100 is matched with one end a width W2 between the signal pads . For example , the width 

of the second substrate 200 in the area where the signal pad W1 of the signal pad 110 may be wider than the width W2 
110 is formed . Therefore , the flexible circuit film 400 is between the signal pads by four times . If the signal pad 110 
electrically connected to one side of the signal pad 110 has a width of 120 um , the width between the signal pads 
unlike the related art that the flexible circuit film 40 is 30 may be 30 um . 
connected to the upper surface of the signal pad 11 . According to the fourth embodiment of the present inven 

In this case , since one side of the signal pad 110 , which tion , the signal pad 110 is electrically connected with the 
is connected to the flexible circuit film 400 , has a width printed circuit board 500 through the connection electrode 
relatively smaller than that of the upper surface of the signal 3 00 , the conductive ball and the lead line . 
pad 110 , connection property between the signal pad 110 and 35 A unit display panel is manufactured by cutting an origi 
the flexible circuit film 400 may be deteriorated . nal plate , which is obtained by bonding the first substrate 

To improve connection property between the signal pad and the second substrate to each other , along a grinding line 
110 and the flexible circuit film 400 , in the display device during a manufacturing process . At this time , the signal pad 
according to the fourth embodiment of the present invention , exposed at the side of the display panel may be lost , whereby 
the signal pad 110 is comprised of the first line 112 , the 40 a contact area between the signal pad and the connection 
second line 114 and the third line 116 , whereby an area electrode may be reduced . For this reason , a contact defect 
where the signal pad 110 is connected with the flexible may be caused . If the contact defect of the signal pad and the 
circuit film 400 is increased . connection electrode occurs , no signal is applied to the 

Also , in the display device of the present invention , the active area A / A even though a signal is applied to the signal 
connection electrode 300 is formed at one side of the signal 45 pad , whereby a lighting defect occurs in pixels connected to 
pad 110 to improve connection property between the signal a corresponding line . 
pad 110 and the flexible circuit film 400 . According to the fourth embodiment of the present inven 

The connection electrode 300 is formed in contact with tion , the signal pad 110 is comprised of the first line 112 , the 
each side of the first substrate 100 and the second substrate second line 114 and the third line 116 , whereby a wide 
200 , at which the signal pad 110 is formed , and at the same 50 contact area is formed . Therefore , electrical connection 
time is directly connected with one side of the signal pad between the signal pad 110 and the connection electrode 300 
110 . The connection electrode 300 may be made of , but not is excellent and physical adhesion therebetween is very 
limited to , Ag having excellent conductivity . excellent , whereby a connection defect caused by side 
An adhesive layer 350 is arranged between the connection processing of the display panel may be reduced . 

electrode 300 and the flexible circuit film 400 to attach the 55 Also , the connection electrode 300 is connected with the 
flexible circuit film 400 to the connection electrode 300 . signal pad 110 at the side of each of the first substrate 100 
Since the adhesive layer 350 is provided with a conductive and the second substrate 200 , and the flexible circuit film 
ball therein , the connection electrode 300 may electrically be 400 is attached to the connection electrode 300 at the sides 
connected with the flexible circuit film 400 through the of the first substrate 100 and the second substrate 200 , 
conductive ball . 60 whereby the first substrate 100 may not be required to be 

The flexible circuit film 400 is formed on the adhesive more extended than the second substrate 200 to expose the 
layer 350 . The lead line is formed on the surface of the upper surface of the signal pad 100 like the related art . 
flexible circuit film 400 , which faces the adhesive layer 350 . Therefore , according to the present invention , it is advan 
The lead line is electrically connected with the connection tageous that a bezel area is reduced as compared with the 
electrode 300 through the conductive ball . That is , one side 65 related art . Also , since one end and the other end of the first 
of the conductive ball is in contact with the connection substrate 100 are matched with those of the second substrate 
electrode 300 , and the other side of the conductive ball is in 200 , it is advantageous that a step difference is prevented 
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from being generated in the bezel area . Particularly , since the Referring to FIGS . 12A and 12B , a plurality of signal pads 
signal pad 110 is comprised of the first line 112 , the second are formed on the first substrate 1100 , and a plurality of 
line 114 and the third line 116 to form a wide contact area , connection electrodes 300 are arranged to cover each of the 
electrical connection and physical adhesion may be plurality of signal pads . Since each connection electrode 300 
improved even though a side bonding contact structure is 5 covers each signal pad , the plurality of signal pads are not 
used . shown in FIGS . 12A and 12B . A shape and an arrangement 

structure of the plurality of signal pads are shown in FIGS . 
Fifth Embodiment 3 to 9 , and their detailed description will be made with 

reference to these drawings . 
FIG . 10 is a brief cross - sectional view illustrating a 10 The plurality of signal pads include a gate pad , a data pad , 

display device according to the fifth embodiment of the an electrostatic discharge pad , and a common voltage pad . 
present invention . FIG . 11 is an enlarged view illustrating a Various modifications known in the art may be made in a 
portion A shown in FIG . 10 . type and arrangement of the signal pads . 

Referring to FIGS . 10 and 11 , the display device 1000 The connection electrode 300 is connected to each of the 
15 signal pads . That is , one signal pad and one connection according to the fifth embodiment of the present invention electrode 300 are connected to each other one to one . The includes a display panel comprised of a first substrate 1100 connection electrode 300 is electrically connected with a 

and a second substrate 1200 , a ground electrode 1300 , a lead line 420 formed on the flexible circuit film 400 , and the 
conductive light - shielding portion 1400 , a metal frame 1500 , lead line 420 is connected with the printed circuit board . 
and an elastic resin 1600 . 20 The flexible circuit film 400 is attached to sides of the first 

The first substrate 1100 and the second substrate 1200 are substrate 1100 and the second substrate 1200 through a 
bonded to each other to constitute a display panel . A flexible conductive adhesive layer , and the lead line 420 of the 
circuit film 400 and a printed circuit board constitute a panel flexible circuit film 400 is electrically connected with the 
driver . connection electrode 300 through a conductive ball included 
An electrostatic discharge layer 1240 is arranged on the 25 in the conductive adhesive layer . 

display panel , and an upper polarizing film 1220 is arranged In this case , the electrostatic discharge pad of the plurality 
on the electrostatic discharge layer 1240 . A lower polarizing of signal pads is connected with an ESD pad 430 arranged 
film 1120 is arranged below the display panel . in the flexible circuit film 400 . The ESD pad 430 is con 

The metal frame 1500 has a quadrangle box shape of nected with an electrostatic discharge layer 1240 formed on 
which upper surface is opened , and has four inner sides 30 the second substrate 1200 through a ground line 410 . The 
inclined at a certain angle . The metal frame 1500 has a wide electrostatic discharge layer 1240 provided on the second 
lower surface but a width is reduced toward an upper substrate 1200 is electrically connected with the electrostatic 
surface . discharge pad through the ground line 410 . As a result , static 

The elastic resin 1600 is arranged on the metal frame electricity generated on the second substrate 1200 may 
1500 , and the display panel is mounted on the elastic resin 35 effectively be removed . 
1600 . The elastic resin 1600 has adhesion to fix the display Also , a plurality of ground electrodes 1300 are arranged 
panel onto the metal frame 1500 . Also , the elastic resin 1600 at one side of the display panel . The plurality of ground 
has a predetermined elastic force to prevent the display electrodes 1300 are connected with the electrostatic dis 
panel from being damaged by impact . charge layer 1240 formed on the second substrate 1200 . The 

The flexible circuit film 400 is attached to the side of the 40 electrostatic discharge layer 1240 provided on the second 
display panel , and the printed circuit board is connected to substrate 1200 is electrically connected with the plurality of 
the flexible circuit film 400 . A connection structure between ground electrodes 1300 . The ground electrode 1300 may be 
the flexible circuit film 400 and the printed circuit board is made of , but not limited to , Ag having excellent conductiv 
shown in FIGS . 3 to 9 , and its detailed description will be ity . 
made with reference to these drawings . 45 As shown in FIG . 12B , a conductive light - shielding 

The first substrate 1100 and the second substrate 1200 portion 1400 is arranged to cover the plurality of ground 
have the same patterns as each other . The first substrate 1100 electrodes 1300 electrically connected with the electrostatic 
and the second substrate 1200 may have the same sized discharge layer provided on the second substrate 1200 , the 
quadrangles as each other . That is , according to the fifth side of the first substrate 1100 and the side of the second 
embodiment of the present invention , one end of the first 50 substrate 1200 . Although the conductive light - shielding por 
substrate 1100 is matched with one end of the second tion 1400 is arranged on the flexible circuit film 400 , the 
substrate 1200 in an area to which the flexible circuit film flexible circuit film 400 is insulated from the conductive 
400 is attached . That is , according to the related art , the first light - shielding portion by an insulating film 440 . Therefore , 
substrate 10 is more extended than the second substrate 20 the flexible circuit film 400 is insulated from the plurality of 
in the area to which the flexible circuit film 40 is attached . 55 ground electrodes 1300 . 
However , in the present invention , the first substrate 1100 is The conductive light - shielding portion 1400 is obtained 
not more extended than the second substrate 1200 in the area by mixing a conductive metal material with an adhesive 
to which the circuit flexible film 400 is attached . material , and is attached to the plurality of ground electrodes 

Since the first substrate 1100 is not more extended than 1300 and an outer sidewall 1510 of the metal frame 1500 
the second substrate 1200 , the flexible circuit film 400 is 60 and therefore the plurality of ground electrodes 1300 are 
attached to the side of the display panel without being electrically connected with the metal frame 1500 . The 
attached to an upper surface of the first substrate 1100 . conductive light - shielding portion 1400 includes a conduc 

FIG . 12A is a view illustrating a side bonding contact tive adhesive layer 1410 attached to the outer sidewall 1510 
structure and an electrostatic discharge ( ESD ) structure , of the metal frame 1500 and the plurality of ground elec 
which are viewed in a direction B of FIG . 10 . FIG . 12B is 65 trodes 1300 , a metal film 1420 arranged on the conductive 
a view illustrating that a conductive light shielding portion adhesive layer 1410 , and a light - shielding film 1430 
is attached to a side of a display panel . arranged on the metal film 1420 , and is arranged to cover the 
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flexible circuit film 400 . Also , the conductive adhesive layer arranged on the first substrate , and a connection electrode is 
1410 is also attached onto the flexible circuit film 400 to fix connected with one side of the signal pad . A flexible circuit 
the flexible circuit film 400 . film connected with the connection electrode is arranged . In 

The metal film 1420 may be made of a metal material this case , the signal pad includes a plurality of lines arranged 
such as Al or Cu , which has excellent conductivity . As 5 by interposing an insulating film therebetween , wherein the 
shown from the current path in FIG . 11 , static electricity plurality of lines are electrically connected with each other . 
generated from the electrostatic discharge layer 1240 enters According to one or more embodiments of the present 
the plurality of ground electrodes 1300 and then is dis invention , the plurality of lines of the signal pad include at charged to the metal frame 1500 through the metal film least two lines of a first line arranged on the same layer as 1420 . a gate line arranged in the active area , a second line arranged A light - shielding film 1430 prevents external light from on the same layer as a data line arranged in the active area , entering the display device 1000 and also prevents light and a third line arranged on the same layer as a pixel leakage from occurring in a joint portion of the display 
device 1000 . Also , the light - shielding film 1430 is attached electrode arranged in the active area . 
to the side of the display device 1000 , whereby esthetic 15 5 According to one or more embodiments of the present 
appearance of the display device 1000 is improved . invention , a first insulating film is arranged between the first 

If the related art electrostatic discharge ( ESD ) structure is line and the second line , the first line and the second line are 
applied to the side bonding manner , Ag dotting for electri - electrically connected with each other through a first contact 
cally connecting the electrostatic discharge layer 1240 with hole , a second insulating film is arranged between the 
the ESD pad is externally exposed , whereby appearance of 20 second line and the third line , and the second line and the 
the display device is deteriorated . Also , problems occur in third line are electrically connected with each other through 
that a manufacturing process is complicated and a manu - a second contact hole . 
facturing cost is increased . According to one or more embodiments of the present 
On the other hand , in the display device 1000 according invention , the connection electrode is arranged at a side of 

to the fifth embodiment of the present invention constituted 25 the first substrate and a side of the second substrate . 
as above , the flexible circuit film 400 is attached to the side According to one or more embodiments of the present 
of the display panel by the side bonding manner , and the invention , the first line and the second line are electrically 
electrostatic discharge ( ESD ) structure may be arranged at connected with the connection electrode at one side of each 
the side of the display panel to reduce a bezel . Also , static of the first substrate and the second substrate . 
electricity generated on the electrostatic discharge layer 30 According to one or more embodiments of the present 
1240 may effectively be removed through the plurality of invention , the first line and the third line are electrically 
ground electrodes 1300 . As a result , appearance of the connected with the connection electrode at one side of each 
display device may be improved , and the manufacturing of the first substrate and the second substrate . 
process may be simplified and the manufacturing cost may According to one or more embodiments of the present 
be reduced . 35 invention , the second line and the third line are electrically 

FIG . 13 is a view illustrating a video wall display device connected with the connection electrode at one side of each 
constituted by arranging display devices according to the of the first substrate and the second substrate . 
first to fifth embodiments of the present invention in a tile According to one or more embodiments of the present 
pattern . invention , the first line , the second line and the third line are 

Referring to FIG . 13 , four ( 4 ) display devices DP1 to DP4 40 electrically connected with the connection electrode at one 
according to the first to fifth embodiments of the present side of each of the first substrate and the second substrate . 
invention are arranged in a tile pattern of 2x2 to constitute According to one or more embodiments of the present 
a video wall display device 2000 . invention , the flexible circuit film is arranged at the side of 

In this way , in the case that the video wall display device the first substrate and the side of the second substrate by an 
2000 is formed by combination of the plurality of display 45 adhesive layer . 
devices DP1 to DP4 , esthetic appearance of the video wall According to one or more embodiments of the present 
display device is deteriorated if a bezel of each of the display invention , the display device of the present invention may 
devices DP1 to DP4 is increased . Particularly , intervals further comprise an electrostatic discharge layer arranged on 
among the display devices DP1 to DP4 become wide , the second substrate , and a plurality of ground electrodes 
whereby an image is not displayed smoothly , whereby a 50 electrically connected with the electrostatic discharge layer 
problem occurs in that display quality is deteriorated . and arranged at the side of the first substrate and the side of 

Side bonding may be applied to the display device accord - the second substrate . 
ing to the first to fifth embodiments of the present invention According to one or more embodiments of the present 
as described above to reduce a bezel , whereby esthetic invention , the display device of the present invention may 
appearance may be improved when the display device 55 further comprise a metal frame on which the first substrate 
according to the present invention is applied to the video and the second substrate are mounted , and a conductive 
wall display device 2000 . Also , since the intervals among light - shielding portion arranged to cover the plurality of 
the display devices DP1 to DP4 may be formed to become ground electrodes , the side of the first substrate and the side 
narrow , image may be displayed smoothly , whereby display of the second substrate . The conductive light - shielding por 
quality of the video wall display device 2000 may be 60 tion is attached to an external sidewall of the metal frame , 
improved . whereby the plurality of ground electrodes are electrically 

The display device of the present invention comprises a connected with the metal frame . 
display panel including an active area where an image is According to one or more embodiments of the present 
displayed and a pad area corresponding to a non - display invention , the conductive light - shielding portion includes a 
area , the display device comprising a first substrate and a 65 conductive adhesive layer attached to the outer sidewall of 
second substrate which face each other and are bonded to the metal frame and the plurality of ground electrodes , a 
each other to constitute the display panel . A signal pad is metal film arranged on the conductive adhesive layer , and a 
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light - shielding film arranged on the metal film . The conduc What is claimed is : 
tive light - shielding portion is arranged to cover the flexible 1 . A display device including a display panel including an 
circuit film . active area where an image is displayed and a pad area 

According to the embodiments of the present invention , corresponding to a non - display area , the display device 
the following advantages can be obtained . comprising : 

a first substrate and a second substrate , which face each First of all , according to one embodiment of the present other ; a signal pad having a multi - layer structure 
invention , the connection electrode is connected with one arranged on the first substrate ; 
side of the pad at the side of each of the first substrate and a connection electrode formed at a side surface of the first the second substrate , and therefore the flexible circuit film 10 substrate and the second substrate perpendicular to a may be attached to the side of each of the first substrate and surface of the active area of the display device and the second substrate , whereby the first substrate may not be connected with the multi - layer structured signal pad ; required to be more extended than the second substrate to 

and expose the upper surface of the pad like the related art . 
Therefore , according to the present invention , it is advan - 15 a flexible circuit film connected with the connection 
tageous that a bezel area is reduced as compared with the electrode , 
related art . wherein the multi - layer structured signal pad includes at 

least two lines of a first line arranged on the same layer Also , since one end and the other end of the first substrate as a gate line arranged in the active area , a second line are matched with those of the second substrate , it is advan 
tageous that a step difference is prevented from being 20 arranged on the same layer as a data line arranged in the 
generated in the bezel area . active area , and a third line arranged on the same layer 

as a pixel electrode arranged in the active area , and Also , the connection electrode is connected with the wherein the lines are respectively electrically connected signal pad at the side of each of the first substrate and the with the connection electrode at the side surface of the second substrate , and the flexible circuit film is attached to first substrate . the connection electrode at the sides of the first substrate and 2 . The display device of claim 1 , wherein the lines the second substrate , whereby the first substrate may not be includes the first line , the second line and the third line , and required to be more extended than the second substrate to wherein a first insulating film is arranged between the first expose the upper surface of the signal pad like the related art . line and the second line , the first line and the second 
Also , the signal pad is connected with the connection 30 line are electrically connected with each other through 

electrode by the side bonding manner , whereby it is advan a first contact hole , a second insulating film is arranged 
tageous that the bezel area is reduced as compared with the between the second line and the third line , and the 
related art . second line and the third line are electrically connected 

Also , since the signal pad is comprised of the first line , the with each other through a second contact hole . 
second line and even the third line to form a wide contact 35 3 . The display device of claim 2 , wherein the first line and 
area , electrical connection and physical adhesion may be the second line are electrically connected with the connec 
improved even though a side bonding contact structure is tion electrode at the side surface of the first substrate . 
used . 4 . The display device of claim 2 , wherein the first line and 

the third line are electrically connected with the connection In the display device according to the embodiment of the 40 electrode at the side surface of the first substrate . present invention , the flexible circuit film may be attached to to 5 . The display device of claim 2 , wherein the second line the side of the display panel by the side bonding manner , and and the third line are electrically connected with the con the electrostatic discharge ( ESD ) structure may be arranged nection electrode at the side surface of the first substrate . at the side of the display panel to reduce a bezel . 6 . The display device of claim 2 , wherein the first line , the 
Also , static electricity generated on the electrostatic dis - 45 second line and the third line are electrically connected with 

charge layer may effectively be removed through the plu - the connection electrode at one side surface of each of the 
rality of ground electrodes . first substrate and the second substrate . 

Also , appearance of the display device may be improved , 7 . The display device of claim 2 , wherein the flexible 
and the manufacturing process may be simplified and the circuit film is arranged at the side surface of the first 
manufacturing cost may be reduced . 50 substrate and the side surface of the second substrate by an 

Side bonding may be applied to the display device accord adhesive layer . 
ing to the first to fifth embodiments of the present invention 8 . The display device of claim 7 , further comprising : 
to reduce a bezel , whereby esthetic appearance may be an electrostatic discharge layer arranged on the second 
improved when the display device according to the present substrate ; and 
invention is applied to the video wall display device . 55 a plurality of ground electrodes electrically connected 

with the electrostatic discharge layer and arranged at 
Also , since the intervals among the display devices may the side surface of the first substrate and the side 

be formed to become narrow , image may be displayed surface of the second substrate . 
smoothly , whereby display quality of the video wall display 9 . The display device of claim 8 , further comprising : 
device may be improved . 60 a metal frame on which the first substrate and the second 

It will be apparent to those skilled in the art that various substrate are mounted ; and 
modifications and variations can be made in the present a conductive light - shielding portion arranged to cover the 
invention without departing from the spirit or scope of the plurality of ground electrodes , the side surface of the 
inventions . Thus , it is intended that the present invention first substrate and the side surface of the second sub 
covers the modifications and variations of this invention 65 strate , 
provided they come within the scope of the appended claims wherein the conductive light - shielding portion is attached 
and their equivalents . to an external sidewall of the metal frame and therefore 



US 9 , 947 , 652 B2 
23 24 

the plurality of ground electrodes are electrically con 
nected with the metal frame . 

10 . The display device of claim 9 , wherein the conductive 
light - shielding portion includes a conductive adhesive layer 
attached to the outer sidewall of the metal frame and the 5 
plurality of ground electrodes , a metal film arranged on the 
conductive adhesive layer , and a light - shielding film 
arranged on the metal film , and is arranged to cover the 
flexible circuit film . 

11 . A display device comprising a display panel including 10 
an active area where an image is displayed and a pad area 
corresponding to a non - display area , the display device 
comprising : 

a first substrate and a second substrate , which face each 
other and are bonded to each other to constitute the 15 
display panel ; 

a signal pad arranged on the first substrate ; 
a connection electrode connected with one side of the 

signal pad ; and 
a flexible circuit film connected with the connection 20 

electrode , 
wherein the signal pad includes a plurality of lines 

arranged by interposing an insulating film therebe 
tween , and the plurality of lines are electrically con 
nected with each other , and 25 

wherein the plurality of lines include at least two lines of 
a first line arranged on the same layer as a gate line 
arranged in the active area , a second line arranged on 
the same layer as a data line arranged in the active area , 
and a third line arranged on the same layer as a pixel 30 
electrode arranged in the active area . 

* * * * 


